
What is claimed is: 

A compound having the formula (I) 

-(CH 2 )n 
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where 

n is 1-3; 



Ci-Cg straight or br 
branched chain alkeny 
heterocycle; 
D is a bond, or a 
alkyl, C 2 -C 10 alkenyl 
r 2 is a carboxylic ac 

wherein said alkyl, 
carbocycle, heterocy 
optionally substitu 
selected from R 3 , w 
R 3 is hydrogen, hyd 
alkoxy, alkenoxy, alkylaryl 
cyano, nitro, imino, alkyla 
thioalkyl, alkylthio, su 



consisting of hydrogen, 
chair\ alkyl, C 2 -C 9 straight or 
yl, hefceroaryl, carbocycle, or 



-C 



or 



d with ®ne 



;trai_ght or branched chain 

a^.kynyl; 

boxylic acid isostere; 

fkynyl, aryl, heteroaryl, 
'boxylic acid isostere is 
or more substituents 



>xy, 



halo/, h^loalkyl, thiocarbonyl , 
ryloxy, arylalkyloxy , 
noalkyl, sulf hydryl, 
Ci-Ce straight or 



pxy, 



ino, ami 



If onyl J 



branched chain alkyl, C 2 -C 6 straight or branched chain 
alkenyl or alkynyl, aryl, heteroaryl, carbocycle, 
heterocycle, or C0 2 R 4 where R 4 is tWdrogen or C 1 -C 9 
straight or branched chain alkyl or alHenyl; 
or a pharmaceutically acceptable salt, e>pter or solvate 
thereof; ^ 

provided that : 
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en D is a bond, and R 2 is COOH, 
thWi R x cannot be substituted naphthyl; 
furtker provided that: 

when \is a bond, and n is 1, and R 2 is COOH or CONHR 3 , 
then rVs not hydroxyl, methyl, ethyl, substituted or 
unsubstittuted thioethyl, benzothiazole, substituted 
benzopyrarfy substituted benzopyrrole, substituted 
benzoxazoleV substituted 5-membered heterocycle 
containing t\o N and afie^heteroatoms, or substituted 
or unsubstitutWd phinyl, phenVlethyl, naphthyl, pyridyl, 



-tfiTenyl,^) quino^ A * A 
tee.Qzy 1 ; 

further provide 
when D is a bo 
phenylbutyl ester 
then R x is not 
bicyclic ring con 




t c ring, aminoethyl, or 



2, and R 2 is COOH or 

enyl, or a substituted 
*ygen heteroatoms . 



and R 2 is a substituted 
or heterocyclic ring 



bstituted \pr/ unsubst ituted carbocycle 



_-2, and R 2 is hydroxy, 



thio or 



:aini\ig tVo o: 
further provided that^ 
when D is a bond,/ and n Ys 1- 
or unsubstitutefl carbocVcliq 
structure , 
then R x is not 
or heterocycle, /ibr hydroxy; 

further provided that: 
when D is a bond, and n i; 

alkoxy, -S0 2 (phenyl) , N (rJ) ,A substituted 
alkylthio, -NCO, -P0 3 (Me) 2 , or -I 
then R x is not naphthalene, Vthylene, substituted 
tricyclic ring, or substituted or Ynsubstituted phenyl; 

further provided that: 
when D is C!-C 3 alkyl or hexenyl, anh R 2 is hydroxyl, 
then R x is not substituted or unsubsVituted phenyl, or 
benzoimidazole ; 

further provided that: 
when D is methyl, and n is 1, and R 2 is cyano or COOH, 



:00C (ethyl) phenyl, 
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a is 



20 



:hen Rl is not substituted phenyl; 

^further provided that: 
whe\i D is methyl, and n is 1, and R 2 is methoxy or 

N(R 3 )\, 

then V x is not methyl, ethyl, phenylethyl, chloro 
substituted alkyl, substituted oxirane, substituted 
aziridin\ wherein one of the carbons is replaced with an 
oxygen, \substituted or unsubstituted propenyl, 
substituted^ phenyl, benzyl, or trifluoro substituted C 2 - 
C 3 alkyl or aJ-kenyl; 

further provided that: 
when D is eth\l, and n is 2, and R 2 is hydroxyl or 
N(R 3 ) 2 , 

then R x is not na^hth 

further provide 
when D is propyl, a' 
then R x is not eth 
triethoxy subs ti tut] 

further provided /that 
when D is not a 
contains at least 
then R-l is not met/h^l or s\ 



n is 1, and R 2 is methoxy, 
ie, qano substituted ethyl, or 
sppyl 



nd and> 
bie S oV C 



at least one of D and R 2 
tituted phenyl. 
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2. The compound of claim /L , \wherein R 2 is a carbocycle 
or heterocycle containing any Combination of CH 2 , O, S, 
or N in any chemically stable oVldation state, wherein 
any of the atoms of said ring structure are optionally 
substituted in one or more positions with R 3 . 



30 



The compound of claim 1, wherein R 2 is selected from 
the fbSLJ-Owing group: 
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where the atoms of said ring structure may be optionally 
substi^s^ited at one or ^jm^re positions with R 3 . 



7 0 . The compos 
from the group\ co^fi 
-COOH, -S0 3 H, - 
SR 3 , -NHCOR 3 , - 
-CONHNHS0 2 R 3 , - 



of cairn 67, wherein R 2 is selected 
istincj of: 

0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 



2 f 



p (R 3 ) 2 , -CONH (O) R 3 , 



0#\o 7 R 3 ,\and -CONR 3 CN. 
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71. The composition 01 
acid or carbowlic ac: 
group consisting of cc 



laim 65, wherein the carboxylic 
isostere is selected from the 
[mpoi>pds 1-97 




85 



# 



wj\ere the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 
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4. Vrhe compound of claim 1, wherein the carboxylic acid 
or carboxylic acid isostere of R 2 is selected from the 
group consisting of: 

-COOH, V-SO3H, "S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
SR 3 , -Nh\oR 3 , -N(R 3 ) 2 , -CON(R 3 ) 2 , -CONH(0)R 3 , 
-CONHNHS(\r 3 , -COHNS0 2 R 3 , and -CONR 3 CN. 

Jf. The compounds, (2S) -1- (phenylmethyl) sulf onyl-2- 
hydroxym \t hyl pyrrolidine; ( 2 S ) - 1 - 

(phenylmethyl\ sulf onyl-2-pyrrolidinetetrazole . 
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^XT A pharmaceutical composition, comprising: 

a) an effectivd amount of an N-linked sulfonamide of an 
N-heterocyclic carboxylic acid or carboxylic acid 
isostere; and 

b) a pharmaceutical^ acceptable carrier. 

7. The pharmaceutical composition of claim 6, wherein 
the N-linked sulfonartVde of N-heterocyclic carboxylic 
acid or carboxylic acid\isostere comprises a compound of 
formula (I) : 



o 



1ST 
=i=0 



where 

n is 1-3; 
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\ x is selected from the group consisting of hydrogen, 
,-C 9 straight or branched chain alkyl, C 2 -C g straight or 
branched chain alkenyl, aryl, heteroaryl, carbocycle, or 
heuerocycle ; 

D isv a bond, or a C^-C^ straight or branched chain 
alkyl\ C 2 -C 10 alkenyl or C 2 -C 10 alkynyl; 



R 5 



is a\ carboxylic acid or a carboxylic acid isostere; 



wherein\said alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
carbocyci\e, heterocycle, or carboxylic acid isostere is 
optionally^ substituted with one or more substituents 
selected frW R 3 , where 

R 3 is hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
alkoxy, alkenQxy, alkylaryloxy , aryloxy, arylalkyloxy , 
cyano, nitro, imino, alkylamino, aminoalkyl, sulfhydryl, 
thioalkyl, alkyithio, sulfonyl, C^-Cg straight or 
branched chain alVyl, C 2 -C 6 straight or branched 'chain 
alkenyl or alkynyl, aryl, heteroaryl, carbocycle, 
heterocycle, or CO^ 4 where R 4 is hydrogen or C^Cg 
straight or branched \hain alkyl or alkenyl; 
or a pharmaceutically acceptable salt, ester or solvate 
thereof . 



8. The pharmaceutical composition of claim 7, wherein 
R 2 is a carbocycle or Heterocycle containing any 
25 combination of CH 2 , O, S, or V in any chemically stable 

oxidation state, wherein any o£ the atoms of said ring 
structure are optionally substituted in one or more 
positions with R 3 . 
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utical composition of claim 7, wherein 
m the following group: 
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^ere the atoms' of said ring structure may be optionally 
substituted at one or more positions with R 3 . 



al composition of claim 7, wherein 
e group consisting of: 

-P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
CON (R 3 ) 2 , -CONH (0) R 3 , 
and -CONR 3 CN. 



-COOH, -S0 3 H, 
SR 3 , -NHCOR 3 , -N 
-CONHNHS0 2 R 3 
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The pharmaceutical composition of claim 7, wherein 
iked sulfonamide of an N-heterocyclic 
<d compound is selected from the group 
consisting of comfcxrunds 1-97 




15 



20 



25 



The pharmaceutical composition of claim 6, further 
comprising a neurotrophic factor different from formula 
(I) . 



composition of claim 12, wherein 
\or different from formula (I) is 
>hic growth factor, brain derived 
lerived growth factor, cilial 
ilin growth factor and active 




13. The pharsc^acei 
said neurotropl 
selected from nei 
growth factor, 
neurotrophic f acior , 
truncated derivat : 



ives tjner^pf, acidic fibroblast growth 
factor, basic fibroblast grovXh factor, platelet-derived 
growth factors, neurotropin-3 aid neurotropin 4/5. 
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v — A method of treating a neurological disorder in an 
si^^ni^al, comprising : 

administering to the animal an effective amount of an 
N-linke& sulfonamide of an N-heterocyclic carboxylic 
acid or carboxylic acid isostere to stimulate growth of 
damaged peripheral nerves or to promote neuronal 
regeneration . 



35 
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15. The method of claim 14, wherein the neurological 
disorder is selected from the group consisting of 
peripheral neuropathies cause by physical injury or 
disease state, physical damage to the brain, physical 

5 damage to the spinal cord, stroke associated with brain 

damage, and neurological disorders relating to 
neurodegeneration . 

16. The method of claim 14, wherein the neurological 
10 disorder is . selected from the group consisting of 

Alzheimer's Disease, Parkinson's Disease, and 
amyotrophic lateral sclerosis. 

17. The method of claim 14, wherein the neurological 
15 disorder is Alzheimer's disease. 

18. The method of claim 14, wherein the neurological 
disorder is Parkinson's disease. 

20 19. The method of claim 14, wherein the neurological 

disorder is amyotrophic lateral sclerosis. 




2*0. The method of claim 14, wherein the N-linked 
sulfanamide of an N-heterocyclic carboxylic acid or 
carboxvlic acid isostere is non-immunosuppressive . 

21. The i^ethod of claim 14, wherein the N-linked 
sulfonamide at an N-heterocyclic carboxylic acid or 
carboxylic acid\sostere comprises a compound of formula 



30 



(I) 
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I v 

o=l=o 



(CH 2 ) n 

R 2 



10 



15 



20 



25 



where 

n is l- 1 ! 

R x is selected from the group consisting of hydrogen, 
C-L-Cg straight or branched chain alkyl, C 2 -C 9 straight or 
branched chai\ alkenyl, aryl, heteroaryl, carbocycle, or 
heterocycle ; 

D is a bond, &r a C!-C 10 straight or branched chain 
alkyl, C 2 -C 10 alktenyl or C 2 -C 10 alkynyl; 

r 2 is a carboxylia acid or a carboxylic acid isostere; 
wherein said alkyl\ alkenyl, alkynyl, aryl, heteroaryl, 
carbocycle, heterocycle, or carboxylic acid isostere is 
optionally substituted with one or more substituents 
selected from R 3 , where 

R 3 is hydrogen, hydroxy, halo, haloalkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy , aryloxy, arylalkyloxy , 
cyano, nitro, imino, alkulamino, aminoalkyl, sulfhydryl, 
thioalkyl, - alkylthio, Vulfonyl, C^-Cg straight or 
branched chain alkyl, C 2 -& 6 straight or branched chain 
alkenyl or alkynyl, ary>L, heteroaryl, carbocycle, 
heterocycle, or C0 2 R 4 where R 4 is hydrogen or C x -C 9 
straight or branched chain alkyl or alkenyl; 
or a pharmaceutically acceptable salt, ester or solvate 
thereof . 

22. The method of claim 21, wherein R 2 is a carbocycle 
or heterocycle containing any combination of CH 2 , O, S, 
or N in any chemically stable oxicmtion state, wherein 



64 




any of the atoms of said ring structure are optionally 
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/here the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

24. \The method of claim 21, wherein R 2 is selected from 
the gVoup consisting of: 

-COOH,\-S0 3 H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2/ -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
SR 3 , -NhV)R 3 , -N(R 3 ) 2 , -CON(R 3 ) 2 , -CONH(0)R 3 , 
-CONHNHSO^ 3 , -COHNS0 2 R 3 , and -CONR 3 CN . 
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25. The met\od of claim 14, wherein the N-linked 
sulfonamide oY an N-heterocyclic carboxylic acid 
compound is selected from the group consisting of 
compounds 1-97. 



15 



26. The method oA claim 14, further comprising 
administering a neurotrophic factor different from 
formula ( I ) • 



20 



25 



27. The method of claim 2s£, wherein said neurotrophic 
factor different from formula (I) is selected from the 
group consisting of neurotrophic growth factor, brain 
derived growth factor, glial\ derived growth factor, 
cilial neurotrophic factor, insulin growth factor and 
active truncated derivatives thereof, acidic fibroblast 
growth factor, basic fibroblast growth factor, platelet- 
derived growth factors, neurotropin-N^, and neurotropin 
4, 
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"S^L, \method of stimulating growth of damaged peripheral 
nerves, vomprisLn 

to damaged peripheral nerves a 
.effective amount of an N-linked 
N-heterocyclic carboxylic acid or 



admin ist^ri 
therapeutical* 
sulfonamide cf>f 
carboxylic adid is 



tere to stimulate or promote growth 
66 
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of the damaged peripheral nerves. 

2\3. The method of claim 28, wherein the N-linked 
sulfonamide of an N-heterocyclic carboxylic acid or 
car^poxylic acid isostere is non-immunosuppressive . 

30. \ The method of claim 28, wherein the N-linked 
sulfonamide of an N-heterocyclic carboxylic acid or 
carboxylic acid isostere comprises a compound of formula 
(I) : 

(CH 2 ) 




where 

n is 1-3; 

is selected f 
Ci-Cg straight or. brc 
branched chain alkenj 
heterocycle; 
D is a bond, or 
alkyl, C 2 -C 10 alkenj 
r 2 is a carboxylic 

wherein said alk^ 
carbocycle, hetej 
optionally substituted wit^ 
selected from R 3 , where 

R 3 is hydrogen, hydroxy, halo\ haloalkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxyu aryloxy, arylalkyloxy , 
cyano, nitro, imino, alkylaminoA aminoalkyl, sulfhydryl, 
thioalkyl, alkylthio, sulfony\, C^-Cg straight or 



consisting of hydrogen, 
alkyl, C 2 -C 9 straight or 
eteroaryl, carbocycle, or 



aight or branched chain 
alkynyl ; 

arboxylic acid isostere; 
alkynyl, aryl, heteroaryl, 
carboxylic acid isostere is 
one or more substituents 



10 



m 



breached chain alkyl, C 2 -C 6 straight or branched chain 
alkerfcyl or alkynyl, aryl, heteroaryl, carbocycle, 
hetero6ycle, or C0 9 Rt-~i<here R 4 is hydrogen or C^-Cg 
straightNor brancWeaf chaib alkyl or alkenyl; 
or a pharm\ceutic^}fly acceptable salt, ester or solvate 
thereof . 



15 




31. The method 
or heterocycle 
or N in any che: 
any of the ato 
substituted in 



0, wherein R 2 is a carbocycle 
any combination of CH 2 , O, S, 
e oxidation state, wherein 
ring structure are optionally 
positions with R 3 . 



32. The method of claim p0\ wherein R 2 is selected from 
the following group: 
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w^ere the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

33. 'She method of claim 30, wherein R 2 is selected from 
the giNpup consisting of: 

-COOH, YSO3H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 

sr 3 , -nh\or 3 , -N(R 3 ) 2 , -CON(R 3 ) 2/ -conh(o)r 3 , 
-CONHNHSO^R 3 , -COHNS0 2 R 3 , and -CONR 3 CN . 
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34. The me\hod of claim 28, wherein the N-linked 
sulfonamide \>f an N-heterocyclic carboxylic acid 
compound is ^elected from the group consisting of 
compounds 1-97 



35. The method 
administering a 
formula ( I ) . 



t of \ c/aim 28 
surcykrophic 



further comprising 
zactor different from 
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36. The method of $La\m 35\ wHerein said neurotrophic 
factor different f//>m fVrmulV /(I) is selected from the 
group consisting yb/E neufyptroohic growth factor, brain 
derived growth fafctor, gO-ial derived growth factor, 
cilial neurotrophic f actoA /insulin growth factor and 
active truncated derivative^ thereof , acidic fibroblast 
growth factor, basic fibrobyakt growth factor, platelet- 
derived growth factors, n^iro^ropin-3 , and neurotropin 
4/5. 



30 



3^ A method for promoting neuronal regeneration and 
growth in animals, comprising: 

administering to an animal a therapeutically effective 
amount of a neurotrophic N-linked sulfonamide of an N- 
heterocyclic carboxylic acid or carboxylic acid isostere 
to promote neuronal regeneration. 
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L 8 . The method of claim 37, wherein the N-linked 
su^f onamide of an N-heterocyclic carboxylic acid or 
carboxylic acid isostere is non-immunosuppressive . 



39. \The method of claim 37, wherein the N-linked 
sulfonamide of an N-heterocyclic carboxylic acid or 
carboxylYc acid isostere comprises a compound of formula 
(I) : 



C 



— (CH 2 ) n 



o 



N D 

=u 



=0 
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where 

n is 1-3; 

R x is selected from \l/e g:\oup 
Ci-Cg straight or branc 
branched chain alkenyl^T afyl, 
heterocycle; 

D is a bond, or a /fZ 1 -C 10 \str 
alkyl, C 2 -C 10 alkenyl/or C 2 -( 
r 2 is a carboxylic fl>cid or a 

wherein said alkyl, alkenyl, 
carbocycle, heterocycle, or 
optionally substituted witlj on 
selected from R 3 , where 
R 3 is hydrogen, hydroxy, halo, hal&alkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkylaryloxy, ar\loxy, arylalkyloxy , 
cyano, nitro, imino, alkylamino, aminWlkyl, sulfhydryl, 
thioalkyl, alkylthio, sulfonyl, cV-C 6 straight or 
branched chain alkyl, C 2 -C 6 straight or branched chain 
alkenyl or alkynyl, aryl, heteroar^j., carbocycle, 



:onsisting of hydrogen, 
/alkyl, C 2 -C 9 straight or 
:eroaryl, carbocycle, or 

ight or branched chain 
lkynyl ; 

rboxylic acid isostere; 
kynyl, aryl, heteroaryl, 
oxylic acid isostere is 
or more substituents 
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CP 

ry 
o 
jp 
ru 
w 
sn 

3 

ru 
o 
w- 
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;erocycle, or C0 2 R 4 where R 4 is hydrogen or C x -C g 
st^ight or branched chain alkyl or alkenyl; 
or a \harmaceutically acceptable salt, ester or solvate 
thereoJ 




40. The m^tho 
or heterocy\l 
or N in any 
any of the ato: 
substituted i 

41 . The meth 
the followin 



39, wherein R 2 is a carbocycle 
c any combination of CH 2 , 0, S, 
ly stable oxidation state, wherein 



ring structure are optionally 
e positions with R 3 . 

39, wherein R 2 is selected from 
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wfcjere the atoms of said ring structure may be optionally 
substituted at one or more positions with R 3 . 

42. T\e method of claim 39, wherein R 2 is selected from 
the grd^ip consisting of: 

-COOH, -\S0 3 H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
SR 3 , -NHcW 3 , -N(R 3 ) 2 , -CON(R 3 ) 2 , -CONH (0) R 3 , 
-CONHNHS0 2 \ 3 , -COHNS0 2 R 3 , and -CONR 3 CN. 



an 



N-heterocyclic carboxylic acid 



43. The method of claim 37, wherein the N-linked 
sulfonamide 
compound is s« 
compounds 1-97 



.ected from 



group consisting of 



44. The method ol 
administering a nei 
formula ( I ) . 



fim 3 7 , 
>hic 



fact 



.44, 



glic 



45. The method of cl 
factor different fro: 
group consisting of / r^urot\ophi 
derived growth fa 
cilial neurotrophic^ /factor 
active truncated derivatives th 
growth factor, basic fibroblast 
derived growth factors, neurot 
4/5. 



further comprising 
or different from 



re Ln said neurotrophic 
) p_s selected from the 
growth factor, brain 
derived growth factor, 
growth factor and 
of, acidic fibroblast 
pwth factor, platelet- 
-3, and neurotropin 



^6s^ A method for preventing neurode^eneration in an 
animal, comprising : 

administering to an animal a therapeutically effective 
amount of a neurotrophic N-linked sulfonamide of an N- 
heterocyclic carboxylic acid or carboxylic a^id isostere 
to prevent neurodegeneration 
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t7. The method of claim 46, wherein the 

nVurodegeneration is Alzheimer's disease. 

48. \The method of claim 46, wherein the 
neuroMegeneration is Parkinson's disease. 

49. ThA method of claim 46, wherein the 
neurodegWeration is amyotrophic lateral sclerosis. 

50. The mVthod of claim 4 6, wherein the N-linked 
sulfonamide \pf an N-heterocyclic carboxylic acid or 
carboxylic ac\d isostere is non-immunosuppressive . 



51. The metho 
sulfonamide of a 
carboxylic acid is 
(I) : 




wherein the N-linked 
carboxylic acid or 
compound of formula 



20 



25 



where 

n is 1-3; 

R x is selected from the g^oup consisting of hydrogen, 
C 1 -C 9 straight or branched ^Chain allWl, C 2 -C 9 straight or 
branched chain alkenyl, aryl, hetero\ryl, carbocycle, or 
heterocycle; 

D is a bond, or a C^C^ straight oV branched chain 
alkyl, C 2 -C 10 alkenyl or C 2 -C 10 alkynyl; 

r 2 is a carboxylic acid or a carboxylic Jacid isostere; 
wherein said alkyl, alkenyl, alkynyl, arAl, heteroaryl, 
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)ocycle, heterocycle, or carboxylic acid isostere is 
optionally substituted with one or more substituents 
seleVed from R 3 , where 

R 3 is frydrogen, hydroxy, halo, haloalkyl, thiocarbonyl, 
alkoxy,\alkenoxy, alkylaryloxy , aryloxy, arylalkyloxy , 
cyano, ni\ro, imino, alkylamino, aminoalkyl, sulfhydryl, 
thioalkylA alkylthio, sulfonyl, C x -C e straight or 
branched chdsin alkyl, C 2 -C 6 straight or branched chain 
alkenyl or \lkyriyl, ai?9)<p^heteroaryl, carbocycle, 
heterocycle, o\ CO^y Where Ry is hydrogen or C 1 -C 9 
straight or branched chs&in alkyl or alkenyl; 
or a pharmaceutical^ ^d^ptablej salt, ester or solvate 
thereof - 



52. The method of 
or heterocycle cont 
or N in any chemic 
any of the atoms 
substituted in 



limySl , 
'a/Lning\any 



said rii 
or more po 



53. The methoc 
the following/ 



>f claim 51, 
[roup : 



[heprein R 2 is a carbocycle 
:d>mbination of CH 2 , O, S, 
[xidation state, wherein 
► tructure are optionally 
.tions with R 3 . 

;her\in R 2 is selected from 
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/here the atoms of said ring structure may be optionally 
sXjbstituted at one or more positions with R 3 . 

54. \The method of claim 51, wherein R 2 is selected from 
the craroup consisting of: 

-COOHA -SO3H, -S0 2 HNR 3 , -P0 2 <R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
sr\ -n\c° r3 ^ "N(R 3 ) 2/ -CON(R 3 ) 2 , -CONH(0)R 3 , 
-CONHNHSX) 2 R 3 , -COHNS0 2 R 3 , and -CONR 3 CN. 



10 



55. The rftethod of claim 46, wherein the N-linked 
sulfonamide^ of an N-heterocyclic carboxylic acid 
compound is\ selected from the group consisting of 
compounds 1-9 



15 



20 



25 



56. The methodA of 



/aim' 



4 6, further comprising 



administering a \neur9ytr0phic 
formula ( I ) - 



factor different from 



57. The method of cAaim to6, wtterein said neurotrophic 
factor different fyclm\ formula /(I) is selected from the 
group consisting yoff ne^roArodhic growth factor, brain 
derived growth factor A glial derived growth factor, 
cilial neurotrophic f act\r, y insulin growth factor and 
active truncated flerivativW thereof , acidic fibroblast 
growth factor/ b/sic fibroblast growth factor, platelet- 
derived growth/factors, njfeur^tropin-3 , and neurotropin 
4/5. 



30 



*5^. A method for treating alopecia or promoting hair 
growth in an animal, which comprises administering to 
said animal an effective amount of an N-linked 
sulfonamide of an N-heterocyclic \arboxylic acid or 
carboxylic acid isostere. 
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9. The method of claim 58, wherein the N-linked 
Sulfonamide of an N-heterocyclic carboxylic acid or 
carboxylic acid isostere is non-immunosuppressive . 



60.\The method of claim 58, wherein the N-linked 
sulfanamide of an N-heterocyclic carboxylic acid or 
carboxylic acid isostere is a compound of formula (I): 

-(CH 2 )n 
^2 
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Ri 



is selectee 



)m\the group 



consisting of hydrogen, 
alkyl, C 2 -C 9 straight or 
steroaryl, carbocycle, or 



C 1 -C 9 straight or\Jhrranched chair, 
branched chain al^enyl , \aryl , h- 
heterocycle ; 

D is' a bond, Jfr aV C^-CU straight or branched chain 
alkyl, C 2 -C 10 aJcenyAor c\-C 10 /alkynyl ; 

r 2 is a carbox#ic ac^fi or\a (/arboxylic acid isostere; 
wherein said Mlkyl, alkenyi, /alkynyl, aryl, heteroaryl, 
carbocycle, >Weterocycle\ or /carboxylic acid isostere is 
optionally /Substituted X±tfh one or more substituents 
selected ^/om R 3 , where 

R 3 is hydrogen, hydroxy, ftklo, haloalkyl, thiocarbonyl , 
alkoxy, alkenoxy, alkyl/ry]>oxy , aryloxy, arylalkyloxy , 
cyano, nitro, imino, alJtylamiVo, aminoalkyl, sulfhydryl, 
thioalkyl, alkylthio^ sulfdnyl, C^C* straight or 
branched chain alkyl, C 2 -C 6 straight or branched chain 
alkenyl or alkynyl, aryl, hVteroaryl, carbocycle, 
heterocycle, or C0 2 R 4 where R 4 \is hydrogen or C x -C 9 
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^raight or branched chain alkyl or alkenyl; 
or ^ pharmaceutically acceptable salt, ester or solvate 
therec 



61- The me 
or heterocy\L> 
or N in any 
any of the ate 
substituted ii 



im 60, wherein R 2 is a carbocycle 

r 

bntaifliing any combination of CH 2 , O, S, 
icallKf stable oxidation state, wherein 
[aid ring structure are optionally 
oi\e \rf more positions with R 3 . 



62 . The methj 
the followi: 



Jd of cJSpim 60, wherein R 2 is selected from 
group : 
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v where the atoms of said ring structure may be optionally 
bstituted at one or more positions with R 3 . 



63.\The method of claim 60, wherein R 2 is selected from 
the group consisting of 

-COOh\ -SO3H, -S0 2 HNR 3 , -P0 2 (R 3 ) 2 , -CN, -P0 3 (R 3 ) 2 , -OR 3 , - 
SR 3 , -ItfHCOR 3 , -N(R 3 ) 2 , -CON(R 3 ) 2 , -CONH (O) R 3 , 
-CONHNHa0 2 R 3 , -COHNS0 2 R 3 , and -CONR 3 CN. 
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64. The method of claim 58, wherein the carboxylic acid 
or carboxylic acid isostere is selected from the group 
consisting compounds 1-97. 

A pharmaceutical composition Comprising / 

(i) an effective amount o//a N-Mnked sulfonamide of 
an N-heteroO^yclicc cafrboxylicA acid or carboxylic 
acid isostereV f orNt/efating albpecia or promoting 
hair growth in\an pnLmal; and 

(ii) a pharmaceuti\a/i5E acceptable carrier. 

66. The pharmaceutical/ tdmpdteition Jbf claim 65, wherein 
the N-linked sulfonam/d/4 o5 an\N-het/erocyclic carboxylic 
acid or carbox^/LiA; acidV isostere is non- 
immunosuppressive . 

67. The composi/io^ of claim 6W wherein the carboxylic 
acid or carbo^^Aic acid isoy6\ere is a compound of 
formula ( I ) : 



-(CHj 



O 



:0 
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Where 

n\ is 1 - 3 ; 

is selected from the group consisting of hydrogen, 
C x -dk straight or branched chain alkyl, C 2 -C 9 straight or 
branched chain alkenyl, aryl, heteroaryl, carbocycle, or 
heterocycle; 

D is a\bond, or a C^-C^ straight or branched chain 
alkyl, c\-C 10 alkenyl or C 2 -C 10 alkynyl; 

r 2 is a carboxylic acid or a carboxylic acid isostere; 
wherein saoSd alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
carbocycle, Veterocycle, or carboxylic acid isostere is 
optionally substituted withu^one or more substituents 
selected from K*?, wlWe 

R 3 is hydrogen, tWdroxV, yftalo, hkloalkyl, thiocarbonyl , 
alkoxy, alkenoxy , \^lky]^(ryloxy , ^ryloxy, arylalkyloxy , 

inoalkyl, sulf hydryl, 
C 1 -C e straight or 



cyano, nitro, iminoX alkylaamino, a: 
thioalkyl, alkylthiW/ suYfonyl, 

branched chain alkyl/Yc 2 -C 6 \traic|ht or branched chain 



alkenyl or alkynyy,/ ^ryl, 
heterocycle, or CO/Rr wftjere 
straight or branched/ chaiA alky^ 
or a pharmaceutic^l]/y acceptable) 
thereof . 



Broaryl , carbocycle , 
.s hydrogen or C x -C 9 
>r alkenyl; 

alt , ester or solvate 



25 



30 



68. The composriyion of claiW 67, wherein R 2 is a 
carbocycle or l^terocycle containing any combination of 
CH 2 , O, S, or N in any chemically Stable oxidation state, 
wherein any of the atoms of sam ring structure are 
optionally substituted in ofie or md^e positions with R 3 



69. The composition of grlaim 67, wherein R 2 is selected 
from the following group: 
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